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Claims 

1. A heat-shrinkable multilayer plastic film where the multilayer plastic film includes a 
polyamide resin layer, a vinylidene chloride resin layer, and a polyolefin resin layer and the 
outer-most layer is laminated with either a polyamide resin or a vinylidene chloride resin, which 
packaging material is characterized by the fact that food items are vacuum packed with a 
heat-shrinkable multilayer plastic film haying a total thickness in the range of 5 ^m to 150 nm and 
having thermal shrinkage factor that exceeds 10% after 10 sec in an environment with a 
temperature of 100°C in both directions and a sterilization treatment under heat that exceeds 80°C 
is applied for at least 5 min. 

2. The packaging material described in Claim 1 of the invention in which the multilayer 
plastic heat-shrinkable film comprises a polyamide resin layer, an adhesive resin layer, a 
vinylidene chloride resin layer, an adhesive resin layer, and a polyolefin resin layer starting fi-om 
the outer-most layer. 

3. The packaging material described in Claim 1 of the invention in which the multilayer 
plastic heat-shrinkable film comprises a vinylidene chloride resin layer, an adhesive resin layer, a 
polyamide resin layer, an adhesive resin layer, and a polyolefin resin layer starting fi-om the 
outer-most layer. 

4. The packaging material described in Claims 1-3 of the invention in which the polyolefin 
resin layer is an ionomer resin. 

5. The packaging material described in Claims 1-3 of the invention in which the polyamide 
resin layer is a polyamide copolymer resin. 

Detailed explanation of the invention 

The present invention pertains to a packaging material that utilizes a multilayer plastic 
heat-shrinkable film having an excellent oxygen gas barrier characteristic that accommodates a 
sterilization treatment under heat and the invention further pertains to a packaging material 
capable of providing packaging of goods with an excellent appearance and an absence of crimping 
and wrinkles in the packaging of the packed item using a multilayer plastic heat-shrinkable film 
for packaging of food items which has excellent low-temperature heat-shrink characteristics, high 
transparency, strength, and sterilizability comprising a vinylidene chloride resin layer, polyamide 
resin layer, polyolefin resin layer, etc., and having an excellent oxygen gas barrier performance in 
a packaging method comprising a vacuum pack packaging material for food items consisting of a 
plastic film, and a sterilization treatment under heat is provided in an environment with a 
temperature in the range of 80-100°C for 5-30 min. 



[The numbers in the right margin indicate pagination of the original text.] 
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Stricter restrictions regarding regulation of additives used in food items, especially, in the 
field of processing of beef and fish, are being enforced in recent years, and use of bactericidal 
materials is being reduced and hardly any are used; thus, in order to insure long storage life of the 
contents and to maintain freshness, a packaging material having an excellent gas barrier property 
that accommodates a sterilization treatment under heat is required for the packaging material, and 
furthermore, a packaging material having excellent transparency and absence of wrinkling and 
having an excellent appearance is required from the standpoint of sales appeal in the market. 

In the past, as a packaging material that accommodates sterilization treatment under heat 12 
and used for packaging of processed meats such as beef, ham, and sausage and processed fish meat 
such as fish cakes, films such as a vinylidene chloride type shrinkable resin films and composite 
films of a polyamide resin and polyethylene resin have been used. 

Packaging materials that utilize a vinylidene chloride resin shrink film have an excellent 
oxygen barrier property, but food sanitation of the residual vinylidene chloride monomer poses a 
problem when the packaging is used in direct contact with the food items to be wrapped; 
fiirthermore, formation of pinholes takes place at the time of sterilization under heat in hot water at 
80°C for 30 min after vacuum packaging of the food items to be wrapped, in some cases, and the 
rigidity is poor. 

On the other hand, in packaging materials that utilize a composite film of a polyamide resin 
and a polyethylene resin, the film is capable of withstanding the sterilization treatment under heat 
in hot water at 80-100°C for 30 min after vacuum packaging of the food items to be wrapped, but 
the oxygen barrier property of the film is poor, and the expiration date of food items wrapped in it 
such as processed meats and processed fish must be shortened, and furthermore, crimping and 
wrinkling is likely to occur in the packaging material after the sterilization treatment under heat 
since the aforementioned composite film is not a shrinkable film and as a result, the appearance 
becomes inferior. 

As a result, a packaging material comprising a plastic film that satisfies all of the 
requirements, for example, having an excellent oxygen barrier property, acconmiodating a 
sterilization treatment under heat for 5-30 min at a temperature in the range of 80-100°C, having 
excellent pinhole resistance, having an excellent appearance with an absence of crimping and 
wrinkling, etc., has not been known in the past. 

As a result of much research done by the present inventors in an effort to produce a plastic 
film for packaging and a packaging material having a stable long-term oxygen barrier property, 
high heat-shrinkage in hot water and the ability to withstand a long sterilization treatment under 
heat using a vinylidene chloride resin having an excellent oxygen barrier property, the inventors 
discovered that a laminated sheet containing a polyamide resin layer, a vinylidene chloride resin, 
and a polyolefm resin layer, and having the outer-most layer be either a polyamide resin or a 
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vinylidene chloride resin, could be drawn biaxially at a temperature of lOO^C or below and that a 
sterilization treatment under heat could be provide in an environment with a temperature in the 
range of 80^-1 00°C for 5-30 min after vacuum packing the food items to be wrapped with the 
aforementioned multilayer plastic heat-shrinkable film, and further study led to the present 
invention. 

The purpose of the present invention is to provide a packaging material that utilizes a 
multilayer plastic heat-shrinkable film having an excellent oxygen gas barrier characteristic and 
long-term moisture resistance and which is capable of withstanding a sterilization treatment under 
heat in an environment with a temperature in the range of 80-lOO^C for 5-30 min after packaging 
the food item, and at the same time, having an excellent low-temperature shrinkage characteristic, 
high transparency, high pinhole resistance, and high sterilizability. 

The multilayer plastic heat-shrinkable film used in the present invention is a packaging 
material characterized by the fact that food item is vacuum packed in a heat-shrink multilayer 
plastic film having a total thickness in the range of 5-1 50 nm and having a thermal shrinkage factor 
that exceeds 10% in both directions after 10 sec in an environment with a temperature in the range 
of lOO^C and capable of undergoing a sterilization treatment under heat at a temperature that 
exceeds 80*^C for at least 5 min; fiirthermore it is a multilayer plastic heat-shrink film that includes 
a polyamide resin layer, a vinylidene chloride resin layer, and a polyolefin resin layer and the 
outermost layer is laminated with either a polyamide resin or a vinylidene chloride resin. It is 
desirable when the polyamide resin is a copolymer polyamide resin and a copolymer comprising 
8-caprolactam and adipic acid hexamethylene diammonium is fiirther desirable. The softening 
point is high and fabrication is difficult when a vinylidene chloride resin is used alone; thus it is 
desirable when the vinylidene chloride resin is copolymerized with other monomers such as vinyl 
chloride and acrylonitrile to improve the ease of fabrication. 

For the polyolefin resin, polyethylene resins, etc., are desirable and as examples of 
polyethylene resins, ethylene homopolymers such as high-pressure method polyethylene and 
medium-pressure method polyethylene, ethylene vinyl acetate copolymer, ethylene-methacrylic 
acid copolymer ionomers, etc., can be used. 

Especially, ionomer resins have excellent moisture blocking characteristics as well as an 
excellent low-temperature heat sealing characteristic at the time of heat sealing between films 
during the course of a secondary fabrication process. 

The total thickness of the plastic film used in the present invention is in the range of 5 ^im 
to 150 |im and a plastic film having a thickness in the aforementioned range is suitable to be used 
for heat-shrink-packaging of food items. 
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It is desirable when the thickness of the vinylidene chloride resin layer is in the range of 
approximately 20-5% for the polyolefin resin layer and the thickness of the polyamide resin layer 
is in the range of approximately 50-5% for the polyolefin resin layer. 

The muhilayer plastic heat-shrinkable film of the present invention is used for shrink /3 
packaging and packaging for sterilization treatment under heat of food items, and the food items to 
be wrapped such as processed meat products is placed inside a bag comprising the aforementioned 
film, a vacuum treatment is provided for the interior, the opening is heat-sealed; then, the bag is 
placed in hot water or a heating chamber and held at a temperature in the range of 80-100°C for 
5-30 min to achieve shrink packaging and sterilization treatment at the same time. 

When food items are packaged with a heat-shrinkable plastic film, a vacuum treatment is 
provided for the food items to be wrapped and when they are heated, the plastic film undergoes 
shrinkage and the food items to be wrapped and plastic film are forced into close contact and a 
packaging material with an absence of crimping and wrinkling of the plastic film is desired so that 
a sterilization treatment under heat can be achieved at the same time as packaging, and a packaged 
item having excellent appearance can be produced. 

In order to achieve the aforementioned effect, it is necessary for the heat-shrinkable plastic 
film to have a two-dimensional shrinkage factor of at least 10% in an environment with a 
temperature of at least lOO^C for 10 sec, and for it to be capable of withstanding a sterilization 
treatment under heat in an environment with a temperature in the range of 80-100°C for 5-30 min; 
fiirthermore, an absence of formation of pinholes and peeling in the heat-seal area is required. 

Vacuum packaging for food items is achieved either by a one-shot system or a 
multiple-shot system, and the food item to be wrapped is placed in a bag made of the plastic film of 
the present invention, a vacuum of 760 mmHg is applied and evacuation of the bag is achieved and 
a heat-seal is provided for the opening. 

The manufacture of the multilayer plastic heat-shrinkable film used in the present 
invention is characterized by the fact that production of a multilayer plastic sheet that includes a 
polyamide resin layer, a vinylidene chloride resin layer, and a polyolefin resin layer, and the 
outer-most layer is laminated with either a polyamide resin or a vinylidene chloride resin is 
achieved by a method where the aforementioned multilayer plastic sheet is hot-melt extruded fi-om 
a lamination die and chilled to solidify, a lamination bonding method where lamination is done by 
means of a dry lamination process, or a method that combines the above two methods, then, biaxial 
drawing is done 1.5 times in the vertical direction and then, 1.5 times in the horizontal direction at 
a drawing temperature in the range of 60-100°C; then, chilling is don. 

For the lamination structure of the muhilayer plastic sheet before drawing, it is necessary 
for the outer-most layer of the packaging material to be used for packaging of food items to be 
either a polyamide resin or a vinylidene chloride resin. 
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For coextrusion of the multilayer sheet, multiple extruders are required, and it is desirable 
when the extrusion is done by a circular die to extrude the material in a tube-like state or to use a 
T-die to extrude the material as a flat sheet. 

In the dry lamination method, films of each resin layer to be laminated are bonded with an 
adhesive to form a multilayer flat sheet, and in the combination of a coextrusion method and a dry 
lamination method, a multilayer extrusion sheet of 2-4 layers can be produced by means of a 
coextrusion process; then, sheets can be further laminated onto the aforementioned sheet by the 
dry lamination method to form a muhilayer flat sheet. 

Furthermore, the aforementioned tube-like or flat multilayer laminated sheet is heated to a 
drawing temperature in the range of 60-100°C and biaxial drawing is done 1.5 times in the vertical 
direction and then, 1.5 times in the horizontal direction at a drawing temperature in the range of 
60-100°C using either air pressure, drawing rolls, or a sheet retaining chuck, and then, chilling is 
provided to produce a film having an excellent appearance. 

When food items, vacuum-packed using the multilayer plastic heat-shrinkable film of the 
present invention produced by the aforementioned manufacturing process, are placed in hot water 
heated to 100°C and a sterilization treatment under heat is provided, formation of pinholes, 
crimping, and wrinkles, and damage to the packaging material are absent and a packaging material 
with excellent appearance and capable of storing the food items to be wrapped for a long time is 
achieved. 

In order to produce the multilayer plastic heat-shrinkable film used in the present invention, 
it is necessary to heat the raw material multilayer sheet to a temperature in the range of 60-100°C 
and conduct biaxial drawing, and when the multilayer sheet having the laminated structure of the 
present invention is used, biaxial drawing at the aforementioned low temperature is made possible 
for the first time. 

Drawing of a sheet comprising a single layer of polyamide resin is possible when it is 
heated to a temperature in the range of 140-180°C, which is near the softening point of the 
aforementioned resin, but hardly any shrinkage is achieved in a plastic film even when heated to 
lOO^C when the biaxial drawing is done at the aforementioned high temperature. When an attempt 
is made to draw the single-layer sheet by heating to a temperature of lOO^C or below, the 
phenomenon referred to as necking takes place, or rupturing of the sheet occurs at the time of 
drawing since the resin is too hard. 

As explained above, production of a low-temperature heat-shrinkable plastic film that 
undergoes shrinkage at a temperature of 100°C or less through drawing of a single layer sheet is 
extremely difficult. 
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In order to provide a sufficient processability and thermal stability for fabrication, it is /4 
necessary to add at least 4.5 wt% of a plasticizer with a low molecular weight for the vinylidene 
chloride resin, and in this case, the aforementioned single layer sheet can be heated to a 
temperature in the range of 60-100°C for a second time and biaxial drawing can be provided to 
produce a heat-shrinkable plastic film having an excellent appearance. 

For the polyolefin resin, a polyethylene resin is desirable and the aforementioned single 
layer sheet can be heated to a temperature in the range of 60-100°C for a second time and biaxial 
drawing is done to produce a heat-shrinkable plastic film having excellent appearance. 

Especially, in a single layer sheet of an ionomer resin, the temperature range that can be 
used for drawing is very wide, and for example, in the case of an ethylene-methacrylic acid a 
copolymer type ionomer resin having a melting point of 99^C and Vicat softening point of 80°C, 
biaxial drawing can be easily done at a temperature in the range of 60-95^C, in other words, a 
temperature below the melting point of the resin, and production of a shrink film with an absence 
of necking and having excellent appearance is made possible. 

The main effect of the plastic film of the present invention is achieved by laminating by 
means of an adhesive, a vinylidene chloride resin and a polyolefin resin, which has excellent 
biaxial drawing characteristics at temperatures of 100°C and below, and a polyamide resin, which 
presents great difficulty when biaxial drawing is attempted at temperatures below lOO^C, and 
biaxial drawing of the polyamide resin is achieved through the aforementioned multilayer 
laminated structure, and furthermore, the outer-most layer comprises a polyamide resin layer or a 
vinylidene chloride resin; thus, a packaging material utilizing the aforementioned packaging 
material can be subjected to a sterilization treatment under heat at a temperature in the range of 
80-100'^C for 5-30 min after vacuum packaging of the food items to be wrapped. 

In a multilayer sheet laminated with different types of resin layers, in general, the 
temperature range at which drawing can be done is likely to be reduced since the temperature 
range that is suitable for drawing of each resin is different. Furthermore, the thickness ratio is 
highest in the case of a muhilayer sheet, but the drawing is likely to be influenced by the sheet 
having a high elastic modulus at the drav^ng temperature; thus, it is not easy to select a resin that is 
suitable for biaxial drawing at a temperature of 100°C or below upon laminating wdth a polyamide 
resin layer having a high softening temperature. 

When a vinylidene chloride resin and polyolefin resin are used, biaxial drawing at a 
temperature range where the high elastic modulus is relatively high, in other words, at a 
temperature in the range of 60-100°C, can be achieved without necking, and when the 
aforementioned resin layers and a polyamide resin layer are laminated, low-temperature biaxial 
drawing, which has been difficuh when other combinations are used, is made possible, and as a 
result, thermal shrinkage under low heat is made possible. 



8 



In the packaging material used in the present invention, a laminated structure comprising a 
polyamide resin layer, a vinylidene chloride resin, and a polyolefin resin is used as the basic 
structure and further layers may be laminated according to intended application. 

When biaxial drawing is done for each of the following sheets: a five-layer laminated sheet 
consisting of polyamide resin/adhesive resin/vinylidene chloride resin/adhesive resin/ionomer 
resin, a five-layer laminated sheet consisting of vinylidene chloride resin/adhesive 
resin/polyamide resin/adhesive resin/ionomer resin, a five-layer laminated sheet consisting of 
polyamide resin/adhesive resin/vinylidene chloride resin/adhesive resin/ethylene-vinyl acetate 
copolymer resin, a five-layer laminated sheet consisting of polyamide resin/adhesive 
resin/vinylidene chloride resin/adhesive resin/low-density polyethylene resin, and a four-layer 
laminated sheet consisting of polyamide resin/vinylidene chloride resin/adhesive 
resin/ethylene-vinyl acetate copolymer resin at a temperature in the range of 60-lOO^C, production 
of a packaging material that exhibits high dimensional shrinkage at a temperature in the range of 
lOOX or below is made possible, and furthermore, either a polyamide resin layer or a vinylidene 
chloride resin is formed as the outermost layer; thus, when the aforementioned film is used and 
vacuum packing is done for food items in an environment v^th a temperature in the range of 
80-100°C for 5-30 min so as to provide a sterilization treatment under heat, the packaging material 
is without pinholes, crimping, wrinkles, and other damage, even after the sterilization treatment 
under heat and storage of the wrapped food items can be done for a long time, and furthermore, the 
film also has excellent transparency. 

In the case of the aforementioned structures, it is desirable when the thickness of each the 
ionomer resin layer, vinylidene chloride resin, ethylene-vinyl acetate copolymer resin layer, and 
low-density polyethylene resin layer is sufficiently higher than that of a polyamide resin layer in 
order to produce a suitable biaxially drawn film. 

For the polyamide resin, a copolymer polyamide resin and a copolymer with 
8-caprolactam and adipic acid hexamethylene diammonium is desirable, and furthermore, the 
vinylidene chloride resin is a copolymer comprising 65-95 wt% of vinylidene chloride and 
5-35 wt% of at least one type of a copolymeric unsaturated monomer, and for the copolymeric 
monomer, vinyl chloride acrylonitrile, alkyl ester acrylate, etc., can be mentioned. 

For the ionomer resin, a resin prepared by reacting ethylene-methacrylate copolymer 
having a melting point in the range of 85-100°C and having a Vicat softening point in the range of 
60-80°C with an Na ion or a Zn ion is desirable and for the adhesive resin, a polyurethane resin is 
desirable. It is desirable when the melting point of the low density polyethylene resin is 
approximately 105°C and it is desirable when the ethylene-vinyl acetate copolymer resin has a 
vinyl acetate copolymer content in the range of 5-25 wt%. 
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The drawing ratio of the biaxial drawing is at least 1.5 times in both directions, and in the 
range of 2-4 times is even more desirable. For the dimensional shrinkage factor 10 sec after 
placing the packaging material in an environment of lOO^C to exceed 15% in both directions, a 
drawing ratio of at least 1.5 times is required. 

When the length of the initial film is defined as 10, and the length of the film after a specific 
time in an atmosphere of a specific temperature is defined as 1, the dimensional shrinkage factor a 
is the value defined by the equation below. 

a = (lo-l)/lo (%) 

For the thermal shrinkage factor of the plastic film used in the present invention, it is 
desirable when the dimensional shrinkage factor is in the range of 20-50% 10 sec after placing the 
plastic film in an environment with a temperature in the range of 70-90°C. In order to produce the 
aforementioned film, it is desirable when biaxial drawing is done at a drawing ratio in the range of 
2-4 times in both directions at a temperature in the range of 60-100°C. 

Working examples of the present invention are described below. 

Working examples and comparative examples of the present invention are shown in Table 
I below. 

/6 
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Film structure 
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4 


Film appearance 


5 


Thermal shrinkage characteristic 


6 


Oxygen barrier property (carbon atoms/m^-24 hr- atmosphere) 


7 


Packaging material heat test 


8 


Pinhole resistance 


9 


Total evaluation of packaging material 


10 


80°C 5 min 


11 


100°C 30 min 


12 


Working Examples 


13 


PA/*/PVDC/*/Ionomer 


14 


Very good 


15 


PVD/*/PA/*/Ionomer 


16 


Comparative Examples 


17 


Inadequate 


18 


PVDC/*/Ionomer 


19 


Ionomer/*/PVDC/*/EVA 



In this case, PA ... Copolymer polyamide resin, a copolymer of e-caprolactam and adipic 
acid hexamethylene diammonium (melting point: 190®C) 
PVDC ... vinylidene chloride resin 
* ... Polyurethane type adhesive for dry lamination 
lonomer ... Ethylene-methacrylic acid copolymer (melting point: 99°C) 
EVA ... Ethylene-vinyl acetate copolymer resin (vinyl acetate copol3mier content of 

7wt%) 

PE ... Low-density polyethylene resin (mehing point: 105X) 

** ... Modified ethylene-vinyl acetate copolymer type adhesive resin. 

In raw material sheets of No. 1-No. 5, No. 8 and No. 9 shown in Table 1, each single II 
layer sheet was bonded with a polyurethane type adhesive by a dry lamination process to form a 
sheet with a thickness of 160 jxm. In No. 5, a composite sheet of 160 ^m was formed in which a 
vinylidene chloride resin is laminated with a polyamide resin layer. 

No. 6 is a composite sheet produced by a coextrusion process and is a raw material, and 
No. 7 is a sheet produced by an extrusion process and the thicikness is 160 jim in each case. 

The sheet was heated for a second time in a biaxial tenter, and drawing was done in both 
directions to form a film with a thickness of approximately 40 jim and an evaluation was done for 
the drawing property, thermal shrinkage characteristic, oxygen barrier property, heat testing as a 
packaging material, pinhole resistance, etc. 

The optimum drawing temperature range means temperature range at which drawing of the 
film is achieved with a relatively good appearance without rupturing of the film during the course 
of the drawing. As for the film appearance, those having excellent transparency and flatness and 
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with an absence of non-uniform drawing are defined as very good and those with an absence of 
uniformity due to necking and inferior flatness and transparency are defined as inadequate. 

The thickness of each layer of the film, order of the layer structure, and thickness of the 
film are shown in correspondence fi-om left to right, respectively. 

As for the heat-shrink characteristic, a film is placed inside boiling water and retrieved 
after 10 sec and cooled, then, those having a dimensional shrinkage factor that exceeds 10% in 
both directions before and after boiling are defined as very good and those with values below the 
aforementioned value are defined as poor. 

The oxygen barrier property is based on the test method specified in ASTM-D-1434, and is 
a value measured under a dry state at 20°C and when the aforementioned value is 
30 cc/M^ -24 hr atm or higher, the oxygen barrier property is defined as very good. 

In the heat test for packaging materials, each of the aforementioned films was formed into 
a bag three sides of which are sealed and having a length of 1 3 cm and width of 1 3 cm, and as food 
items to be wrapped, roasted pork with a weight of approximately 200 g and having a non-uniform 
unstable shape was placed in the aforementioned bag, evacuation was done for the bag under a 
vacuum of 760 mm Hg, and heat sealing was done for the opening in the evacuated state. For the 
sealing method used in this case, a hot plate sealer heated to a temperature of 130°C was used. 

The packaging material produced as described above was heated in hot water at a 
temperature of either 80^C or lOOX for either 5 min or 30 min and shrink-packaging was achieved, 
and the number of test pieces used in this case was 10 test pieces for each size. 

After heating, an examination was done for rupturing of the seal or leakage due to pinholes, 
etc., and those with problems such as air leakage were found in even one sample piece among 10 
sample pieces were defined as inadequate. For the pinhole resistance test, the packaging materials 
containing roast pork that passed' the aforementioned heating test for a packaging material were 
dropped spontaneously onto flat concrete fi^om a height of 2 m, and those with complete absence of 
air leakage as a result of rupturing of the sealed area or pinholes are defined as very good, and 
those were problems such as air leakage were found in even one sample piece among 10 sample 
pieces were defined as inadequate. 

Therefore, a pinhole resistance test was conducted for the packaging materials judged as 
very good in the heat-treatment test for the packaging material alone. 

In the total evaluation as a packaging material, those that exhibit good results in the 
heat-shrink characteristic, oxygen barrier property, heat-treatment test for packaging material, and 
pinhole resistance are defined as very good and those with one or the other characteristic failing to 
meet the criteria are defined as inadequate. 

In Table 1, the copolymer polyamide resin is a nylon with a melting point of 190''C 
produced by Ube Kosan Co., Ltd., and the vinylidene chloride resin is a copolymer of vinylidene 
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chloride and vinyl chloride (80/20) containing a small amount of plasticizer and stabilizer, and the 
polyurethane type adhesive used for dry lamination is Takelac [transliteration] produced by 
Takeda Chemical Co., Ltd., and the ethylene-vinyl acetate copolymer resin is Evatate 
[Transliteration] produced by Sumitomo Chemical Co., Ltd., and furthermore, the vinyl acetate 
content in the copolymer is 7 wt%, and the low-density polyethylene resin is Sumikasen 
[Transliteration] with a melting point of 105°C produced by Sumitomo Chemical Co., Ltd., and 
the modified ethylene-vinyl acetate copolymer type adhesive resin is Adomer [transliteration] 
produced by Mitsui Petrochemical Co., Ltd., respectively. 

As clearly shown in No. 1 to No. 5 of the working examples, packaging materials utilizing 
the multilayer plastic heat-shrinkable film of the present invention exhibit excellent transparency, 
excellent appearance of the packaging material with an absence of crimps and wrinkles due to 
low-temperature heat-shrink characteristic and excellent oxygen barrier property, and furthermore, 
the packaging material can be heated in an atmosphere with a temperature in the range of 80°C to 
lOO^C for 5 min to 30 min. As clearly shown in No. 6 to No. 9 of the comparative examples, in 
packaging materials having an amorphous polyamide resin for the outer-most layer undergo a heat 
test for the packaging material, but heat-shrink characteristic is absence and oxygen barrier 
property is inadequate, and a vinylidene chloride resin is capable of withstanding a heat-treatment 
at 80°C for 5 min, but pinhole resistance is inadequate, and in a packaging material with an 
absence of a polyamide resin layer, the heating test for packaging material becomes inadequate, 
and the aforementioned packaging materials fail to form packaging materials that satisfy all of the 
good appearance, low4emperature heat-shrink characteristic, oxygen barrier property, heating test 
for packaging material, pinhole resistance, etc. 



